Expression of full-length polyglutamine-expanded Huntingtin disrupts growth factor receptor signaling in rat pheochromocytoma (PC12) cells.
We reported previously that normal Huntingtin is associated with epidermal growth factor receptor (EGF) signaling complex (Liu, Y. F., Deth, C. R., and Devys, D. (1997) J. Biol. Chem. 272, 8121-8124). To investigate the potential role of normal and polyglutamine-expanded Huntingtin in the regulation of growth factor receptor-mediated cellular signaling and biological function, we stably transfected full-length Huntingtin containing 16, 48, or 89 polyglutamine repeats into PC12 cells where cellular signaling mechanisms, mediated by nerve growth factor (NGF) or EGF receptors, are well characterized. Expression of polyglutamine-expanded Huntingtin, but not normal Huntingtin, leads to a dramatic morphological change. In clones carrying the mutated Huntingtin, both NGF and EGF receptor-mediated activation of mitogen-activated protein kinase, c-Jun N-terminal kinase, and Akt are significantly attenuated, and NGF receptor-mediated neurite outgrowth is blocked. Co-immunoprecipitation studies show that the associations of NGF or EGF receptors with growth factor receptor-binding protein 2 (Grb2) and phosphoinositide 3-kinase are significantly inhibited. NGF-induced tyrosine phosphorylation of NGF receptors (TrkA) is also consistently suppressed. Our data demonstrate that polyglutamine-expanded Huntingtin disrupts cellular signaling mediated by both EGF and NGF receptors in PC12 cells. It is known that Huntington's disease patients exhibit an extremely low incidence of a variety of cancers and are deficient in glucose metabolism. Thus, our results may reflect an important molecular mechanism for the pathogenesis of the disease.